Ionic liquid catalyzed one-pot synthesis of hexahydroquinoline derivatives using substituted aryl aldehydes, dimedone, malononitrile and ammonium acetate has been described under microwave irradiation. The protocol has been utilized mild reaction conditions, excellent yield, shorter reaction time and simple workup procedure. The synthesized derivatives were obtained in 80-95% yields and were characterized by IR, 1 H NMR, and mass spectra.
INTRODUCTION
Multicomponent reactions (MCRs) are convergent reactions, in which three or more starting materials react to form a product, where all or most of the atoms contribute to the newly created product. In chemistry, a one-pot synthesis is a strategy to improve the efficiency of a chemical reaction whereby a reactant is subjected to successive chemical reactions in just one reactor.
Organic synthesis in an ionic liquid medium is a lucrative research area considering its cost, safety and significance to environmentally benign process development . [1] [2] [3] [4] Ionic liquid (IL) is a salt in the liquid state. In some contexts, the term has been restricted to salts whose melting point is below some arbitrary temperature. While ordinary liquids such as water and gasoline are predominantly made of electrically neutral molecules, ionic liquids are primarily made of ions and short-lived ion pairs. These substances are variously called liquid electrolytes, ionic melts, ionic fluids, fused salts and liquid salts. [5] [6] [7] Hexahydroquinoline has a broad spectrum of biological properties and it is well known structural scaffold of several natural products and artificial drugs. 8 These are used due to their antibacterial and antifungal activity, 9 anticancer activity, 10 insecticidal activity, 11 and as antimicrobial, 12 antiinflammatory agents, 13 antioxidant, 14 anti-anaphylactic and diuretic agent.
Several related approaches have been documented in the literature for the synthesis of 5-quinolinones, which generally involve the cyclocondensation of aldehyde, dimedone, an active methylene compound, and ammonium acetate. [15] [16] [17] [18] [19] Microwave irradiation and solvent-free medium have been used as activation conditions, as well as various catalysts, such as nano-ZrO2-SO3H, 20 Fe3O4-TiO2, 21 nano MgO, 22 and nano Fe3O4. 23 Pasha M.A. et al. reported synthetic strategy for obtaining 2-amino-4-aryl-7, 7dimethyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline-3carbonitriles from aryl aldehydes, dimedone, malononitrile, and ammonium acetate using K2CO3 as a base in water with ultrasound treatment. 24 Jonnalagadda S.B. reported synthetic strategy by using TEA (triethylamine) as a base with microwave irradiation. 25 The literature survey also reveals that the published protocols suffer from one or several drawbacks, such as prolonged reaction time, harsh conditions, complicated preparation of the catalyst, reduced yield and lack of generality.
In the present study, we have developed an elegant, efficient, easy and direct procedure for the synthesis of 2amino-7,7-dimethyl-5-oxo-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carbonitrile and its nine derivatives under microwave irradiation using aryl aldehydes, dimedone, malononitrile and ammonium acetate and a catalytic amount of N-methylpyridinium tosylate (NMPyTs) ionic liquid. 26 The effect of catalyst and the green technique gives the excellent yield of the product under the aspect of environmentally benign processes. This methodology has numerous and significant advantages, such as atom economy, the use of a green solvent, mild catalyst-free conditions, short reaction time as well as a more comfortable workup procedure when compared with the conventional methods.
EXPERIMENTAL
All the chemicals and synthetic grade reagents were procured from Sigma Aldrich India and Merck chemicals. They were used without further purification. Melting points were recorded in open capillaries using a Buchi melting-point B-540 apparatus. 1 H NMR spectra were obtained on a Bruker instrument (400 MHz) and chemical shifts are reported in δppm. Mass spectra were measured using high-resolution ESI-MS (DFS) Thermo spectrometers (70 eV). Microwave irradiation was carried out in a Microwave Oven, Model No. MS2043DB DB1QILN (2450 MHz, 1050 W) equipped with Erlenmeyer flask.
MATERIAL AND METHODS

Synthesis of 2-amino-7,7-dimethyl-5-oxo-4-phenyl-1,4,5,6,7,8hexahydroquinoline-3-carbonitrile and its derivatives (5a-e)
A mixture of substituted aryl aldehydes 1 (0.01 mol), dimedone 2 (0.01 mol), malononitrile 3 (0.01 mol), ammonium acetate 4 (0.01 mol) and catalytic amount of Nmethylpyridinium tosylate (NMPyTs) as a ionic liquid were irradiated in microwave oven in an Erlenmeyer flask and irradiated until completion of the reaction. Reaction was monitored by TLC (ethyl acetate-hexane, 2:8). The reaction mixture was poured in crushed ice and filtered. The crude product was collected and recrystallized in ethanol and dried. The entire product was characterized by physical constant and spectroscopic techniques and compared with the standard method. . Bull. 2019, 8(11 
RESULTS AND DISCUSSION
Here an attempt has been made to develop one-pot synthesis and a new synthetic protocol for selectively substituted hexahydroquinoline derivatives using dimedone, aryl aldehydes, malononitrile, and ammonium acetate in a catalytic amount of ionic liquid. To study of this green protocol and reaction leading to the desired product by using microwave irradiation (Scheme 1).
Scheme 1. Synthetic route for compound 5a-5i
A literature survey reveals that all the derivatives in scheme consumed a long time (nearly 180 min and more) for the completion with relatively lower yield (60-98 %). The same transformation could be accomplished under microwave-assisted with shorter reaction time (3-8 min) with moderate to excellent yield (80-95 %) in (Table 1) . Initially, the mixture of substituted aryl aldehydes, dimedone, malononitrile, ammonium acetate (0.01 mol each) was taken in an 50 mL vessel and subjected to microwave irradiation under neat conditions in the absence of catalyst and solvent, and the reaction was failed to get the product under this condition. The reaction was repeated in the presence of catalyst in the range of 2-10 mol %. We have optimized the amount of catalyst for the synthesis of (5g, Table 1 ) under microwave irradiation and excellent yield was obtained in only 3 minutes when 6 mol % catalysts are introduced (Table 2, entry 4). 
CONCLUSION
The microwave-assisted reaction is an efficient and beneficial protocol leading to the synthesis of 2-amino-7,7dimethyl-5-oxo-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-3carbonitrile derivatives. The reaction is influenced under highly efficient, effortless, cheaply and recyclable homogenous catalyst (ionic liquid) for the one-pot multicomponent reaction of substituted aryl aldehydes, dimedone, malononitrile, and ammonium acetate under solvent-free condition. The advantages of the current protocol include its efficiency, high product yield, short reaction time and operational simplicity.
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